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DETAILED ACTION 
Claim Objections 

1 . Claim 1 is objected to because of the following informalities: the limitation 
"spaced at non-equal intervals" does not specify whether the interval being measured is 
parallel or perpendicular to the optical axis of the optical fiber. The examiner has 
assumed that the applicant is referring to a distance between the optical axes. 
Appropriate correction is required. 

2. Claim 3 is objected to because of the following informalities: "substantially equal 
to a the length" in line 12 of the claim should apparently be "substantially equal to the 
length". Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 2 and 14 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

5. Claim 2 recites the limitation "the plurality of optical fibers" in line 2 of the claim. 
There is insufficient antecedent basis for this limitation in the claim. The independent 
claim upon which claim 2 is based only teaches first, second, and third optical fibers. 
Obviously, three optical fibers cannot possibly "comprise" a fourth optical fiber. 

6. Claim 2 recites the limitation "a fourth optical fiber having a tip portion disposed 
approximately along a straight line". The claim does not specify what points make up the 
line. The only point specified is the tip portion of the fourth optical fiber. If the applicant 
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intended for the tip portion of the fourth optical fiber to lie along the same line claimed in 
claim 1, then the claim should be re-written to reflect this. 

7. Claim 2 recites the limitation "the beam emitted from the fourth optical fiber". 
There is insufficient antecedent basis for this limitation in the claim. The limitation 
should apparently be "a beam emitted from the fourth optical fiber". 

8. Claim 14 recites the limitation "the at least one of the optical fibers" in line 6. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

10. Claims 1-3, 13, and 15-20 are rejected under 35 U.S : C 102(e) as being 
anticipated by Mills et al (US 6,650,804 B2) 

1 1 . Regarding claim 1, Mills et al teach an optical switch as shown in figure 3 
including first (38-4), second (38-3), and third (38-2) optical fibers disposed generally 
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parallel to each other as shown in figure 3. The switch includes first guiding means (40d 
and 40c) non-mo vably mounted in front of a tip portion of the optical fibers for guiding a 
beam of light emitted from the first optical fiber (38-4) to the second optical fiber (38-3) 
along a first optical path disposed between the tip portion of the first optical fiber (38-4) 
and the tip portion of the second optical fiber (38-3). The switch includes a second 
guiding means (40b and 42e) mounted for undergoing movement (portion 42e is 
movable) to a position in front of the tip portions of the optical fibers for guiding the light 
beam emitted from the first optical fiber (38-4) to the third optical fiber (38-2) along a 
second optical path disposed between the tip portion of the first optical fiber (38-4) and 
the tip portion of the third optical fiber (38-2). The length of the first optical path is 
substantially equal to the length of the second optical path. Upon inspection of figure 3, 
it can be seen that the intervals at which the optical fibers are spaced (relative to their 
optical axes) do not have to be equal. In fact, only the distance between 38-4 and 38-3 
(herein referred to as distance A) and the distance between 38-2 and 38-1 (herein referred 
to as distance C) must be equal for the path lengths described above to be equal. The 
interval between 38-3 and 38-2 (herein referred to as distance B) must be equal to the 
horizontal distance between the mirrors which does not have to be equal to distances A 
and C. Furthermore, if distance B is only slightly different (by a small amount with 
respect to the horizontal ) from distances A and C, the tip portions of the optical fibers 
would still lie along an a pproximately straight line disposed in a diagonal direction 
through the figure. 

12. Regarding claim 2, for the purposes of this rejection under 35 U.S.C. 102(e), the 
limitations discussed in the rejection of this claim under the second paragraph of 35 
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U.S.C. 1 12 were interpreted by the examiner as follows. The limitation "the plurality of 
optical fibers" was replaced with "the switch" so as to read "An optical switch according 
to claim 1; wherein the switch further comprises at least a fourth optical fiber". The 
limitation "a straight line" was understood to mean "the straight line" referred to in claim 
1 . Mills et al teach an optical switch as discussed above in reference to claim 1 . Mills et 
al also teach that the switch includes a fourth optical fiber (38-1) having a tip portion 
along the same line as discussed above in reference to claim 1. The switch also includes 
a third guiding means (40a and 42a) non-movably mounted (portion 40a is non-movable) 
in front of the tip portions of the optical fibers for guiding a beam emitted from the fourth 
optical fiber (38-1) to the third optical fiber (38-2). The switch also includes a fourth 
guiding means (40a and 42b) mounted for undergoing movement (portion 42b is 
movable) to a position in front of the tip portions of the optical fibers for guiding the 
beam emitted from the fourth optical fiber (38-1) to the second optical fiber (38-3). 
13. Regarding claim 3, Mills et al teach an optical switch as discussed above in 
reference to claim 2. The third guiding means guides the beam emitted from the fourth 
optical fiber to the third, optical fiber along a third optical path disposed between the tip 
portion of the fourth optical fiber an the tip portion of the third optical fiber and the 
fourth guiding means guides the beam emitted from the fourth optical fiber to the second 
optical fiber along a fourth optical path disposed between the tip portion of the fourth 
optical fiber and the tip portion of the second optical fiber. The length of the at least one 
of the fourth optical path and the third optical path is substantially equal to the length of 
each of the first and second optical paths. This can be seen by inspection of figure 3. 
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14. Regarding claim 13, Mills et al teach an optical switch as discussed above in 
reference to claim 1. The first guiding means (40c and 40d) comprises a plurality of first 
mirrors (40c and 40d) disposed at an angle of 45 degrees with respect to an optical axis of 
the optical fibers. The second guiding means (40b and 42e) comprises a plurality of 
second mirrors (40b and 42e) disposed at an angle of 45 degrees with respect to the 
optical axis of the optical fibers when the second mirrors are disposed at the position in 
front of the tip portions of the optical fibers (see column 1, lines 62-67 of Mills et al). 

1 5. Regarding claim 15, Mills et al teach an optical switch as discussed above in 
reference to claim 1 . The second guiding (40b and 42e) comprises a plurality of mirrors. 
Mills et al also teach that the mirrors can be controlled by a control circuit (shown in 
figure 2 as 10a- 1) to adjust the direction of the beam emitted from the first optical fiber to 
the third optical fiber along the second optical path (see column 3, lines 6-12 of Mills et 
al). 

16. Regarding claim 16, Mills et al teach an optical switch as discussed above in 
reference to claim 1. Figure 5 of Mills et al shows an optical switch device comprising 
plural optical switches as described above in reference to claim 1 . The switches are 
disposed relative to one another so that an optical axis of each of the optical fibers of the 
optical switches are disposed generally parallel to one another. 

17. Regarding claim 17, Mills et al teach an optical switch as shown in figure 3. The 
switch comprises a main body and at least first, second, and third optical fibers (38-4, 38- 
3, 38-2) mounted on the main body and disposed generally parallel to each other with tip 
portions of the optical fibers disposed along an approximately straight line that runs 
diagonally with respect to the optical axes of the fibers. The switch includes a first 
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guiding means (40c and 40d) integrally mounted on the main body for intersecting a 
beam of light emitted from the first optical fiber (38-4) and for guiding the beam to a 
second optical fiber (38-3) along a first optical path having a preselected length. The 
switch also includes a second guiding means (40b and 42e) mounted on the main body 
for undergoing movement (portion 42e is movable) relative to the main body to intersect 
the beam emitted from the first optical fiber (38-4) and to guide the beam to the third 
optical fiber (38-2) along a second optical path having substantially the same preselected 
length. 

18. Regarding claims 18-20, Mills et al teach an optical switch as discussed above in 
reference to claim 17. The first (40c and 40d) and second (40b and 42e) guiding means 
each comprise a plurality of mirrors. Mills et al teach that the optical fibers can be 
mounted in a plurality of grooves formed in the main body (see column 4, lines 19-28 of 
Mills et al). Each of the optical fibers has a front part having a tip portion that are 
disposed generally parallel to one another as can be seen in figure 3. 

Claim Rejections - 35 USC § 103 

19. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

20. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mills 
et al (US 6,650,804 B2) as applied to claim 3 above, and further in view of Hill (US 
6,542,656 Bl). 
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2 1 . Regarding claim 4, Mills et al teach an optical switch as discussed above in 
reference to claim 3. Mills et al. does not teach that the optical switch comprises an 
optical communication component of an add-drop system where the first optical fiber is 
set to IN and one of either the second or third optical fiber is set to OUT, and the other is 
set to DROP, and where the fourth optical fiber is set to ADD. Figure 3 A of Hill teaches 
an optical switch comprising an optical communication component of an add-drop 
system with a first optical fiber set to IN, a second optical fiber set to OUT, a third optical 
fiber set to DROP, and a fourth optical fiber set to ADD. It would have been obvious to 
one of ordinary skill in the art at the time of invention to use the optical switch of Mills et 
al. in the optical communication of an add-drop system as taught by Hill for the purpose 
of creating a "high performance add-drop optical switch" (column 2, lines 42-44 of Hill). 

22. Regarding claims 5 and 6. Mills et al in view of Hill teach an optical switch as 
discussed above in reference to claim 4. Mills et al do not teach that the optical path 
from the fourth optical fiber, set to ADD, to the second or third optical fiber, set to 
DROP, is interrupted or that it has a path length different from the other optical paths. 
Hill teaches an optical switch as shown in figure 3 A of Hill where the optical path from a 
fourth optical fiber set to ADD (340) to a second or third optical fiber set to DROP (350) 
is interrupted on the way. It would have been obvious to one of ordinary skill in the art to 
modify the switch as taught by Mills to have the optical path from ADD to DROP 
interrupted (and thus result in a different path length) as taught by Hill for the purpose of 
minimizing components needed for the switch to operate since it is known in the art that 
the beam from DROP to ADD is "only a nuisance to be absorbed if necessary" (see 
Tomlinson, column 6, lines 33-34). 
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23. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mills et al 
(US 6,650,804 B2) as applied to claim 1 above, and further in view of Jing (US 
6,259,835 Bl). 

24. Regarding claim 14, Mills et al teach an optical switch as discussed above in 
reference to claim 1 . Mills does not teach the use of a lens, arranged between the optical 
fibers and the mirrors, for converging a beam propagated within an optical fiber or for 
changing the beam to parallel light. Jing teaches "a plurality of lenses ... provided 
adjacent to the terminations of the input and output optical fibers to collimate light on the 
respective optical paths" (column 3, lines 5-7 of Jing). It would have been obvious to one 
of ordinary skill in the art at the time of invention to place the lenses at the terminations 
of the input and output optical fibers (as taught by Jing) of the optical switch taught by 
Mills for the purpose of collimating the light traveling between the optical ports because 
"light transmitted from an optical fiber termination tends to disperse as it travels into free 
space beyond the termination" (see column 5, lines 8-12 of Jing). 

Allowable Subject Matter 

25. Claims 7-12 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

26. The following is a statement of reasons for the indication of allowable subject 
matter: 

27. Claims 7, 9, and 1 1 are allowable over the prior art of record because the latter, 
either alone or in combination, does not disclose nor render obvious an optical switch 
wherein the second and fourth guiding means comprise a total of at least four mirrors 
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mounted for simultaneously undergoing movement to a position in front of the tip 
portions of the optical fibers in combination with the rest of the claimed limitations. 

28. Claims 8, 10, and 12 are allowable over the prior art of record because the latter, 
either alone or in combination, does not disclose nor render obvious an optical switch 
wherein the second and fourth guiding means comprise a total of two mirrors mounted 
for simultaneously undergoing movement to a position in front of the tip portions of the 
optical fibers to cooperate with at least one of the mirrors of the first and third guiding 
means for guiding the beam emitted from the first optical fiber and the beam emitted 
from the fourth optical fiber along the second optical path and the fourth optical path, 
respectively in combination with the rest of the claimed limitations. 

Response to Arguments 

29. Applicant's arguments filed on 1 1/15/2004 have been fully considered but they 
are not persuasive. Mills et al does in fact teach that the tip portions of the optical fibers 
lie along an approximately straight line. This line runs in a diagonal direction with 
respect to the optical axis of the optical fibers. The applicant also fails to define in the 
specification the bounds of an "approximate straight line". 

Conclusion 

30. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1. 136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek L Dupuis whose telephone number is (571) 272- 
3101. The examiner can normally be reached on Monday - Friday 8:30am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on (571) 272-2415. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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